Together with ten well known compounds, the quinic acid derivative chlorogenic acid, the nucleoside adenosine, two amino acids, tryptophan and phenylalanine, the anthraquinone derivatives, aloemodin, aloemodin acetate and chyrosphanol 1-O-gentiobioside, the flavon C-glycosides, isovitexin, isoorientin and isoorientin 4'-O-β -glucopyranoside, as well as two new acylated isoorientin derivatives, 6"-O-(malonyl)-isoorientin and 6"-O-[(S)-3-hydroxy-3-methylglutaroyl]-isoorientin, were isolated from the water soluble part of the methanolic extract of the fresh leaves of Asphodelus aestivus. All compounds were structurally identified by spectroscopic methods, including UV, MS, and NMR (1D and 2D) spectroscopy. Among the compounds isolated, chlorogenic acid and isoorientin were found to be the main compounds of the methanolic extract.
Introduction
Asphodelus aestivus Brot. is one of the three Asphodelus L. species represented in the flora of Turkey [1] . A severe neurologic syndrome accompanied by intense neuronal pigmentation in sheep in Turkey was observed after ingestion of A. aestivus. The disease was characterized by neurological signs, such as paresis, ataxia and convulsions and the pathological findings were recently reported [2] . Previous phytochemical investigations performed on Asphodelus species resulted in the isolation of anthranoides, flavonoids and triterpenes [3 -6] . However, all compounds have been isolated from the tubers of Asphodelus species and not from the ingested aerial parts. These observations prompted us to investigate for the secondary metabolites of the fresh leaves of A. aestivus with the aim to isolate important representatives for further biological in vitro and in vivo testing. Thus, we report in the present study on the isolation of two new flavone C-glycosides, 6"-O-(malonyl)-isoorientin (11) (12) . Besides ten known compounds, namely three anthranoides (1,8-dihydroxy-anthraquinones), three known 0932-0776 / 06 / 1000-1304 $ 06.00 © 2006 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com flavone C-glycosides, one nucleoside, two amino acids and a quinic acid derivative were isolated.
and 6"-O-[(S)-3-hydroxy-3-methylglutaroyl]-isoorientin

Experimental Section
General experimental procedures UV spectra were recorded on a HP Agilent 8453 spectrophotometer. Optical rotations were measured on a Rudolph Autopol IV polarimeter. 1D and 2D NMR spectra were recorded on Bruker AMX (Avance) 300, 400 and 600 MHz spectrometers at 295 K and referenced against the respective residual non deuterated solvent (see Tables 1  and 2 
Extraction and isolation
The fresh leaves of A. aestivus (650 g) were cut into small pieces and macerated with MeOH (5 l) at r. t. for three days. The methanolic extract was evaporated to dryness in vacuo. The crude extract was suspended in H 2 O and partitioned against CH 2 Cl 2 . The lyophilised H 2 O extract (28.3 g) was divided into two equal parts and each was subjected to C 18 -Medium Pressure Liquid Chromatography (C 18 -MPLC, column dimension: 2.6 × 46 cm) with H 2 O, 25% MeOH, 50% MeOH and MeOH as eluents to obtain four main fractions, A -D. Similar fractions obtained from the two columns were combined after TLC control. Fraction B (1200 mg) was likewise applied to C 18 -MPLC (column dimensions: 2.6 × 46 cm) using a MeOH gradient (0 -50%) to obtain 1 (chlorogenic acid, 350 mg) as well as two subfractions, In order to isolate the phenolic compounds, which were present in small amounts in the previous extract, we increased the amount of the material (2 kg) and extracted with MeOH (8 l 
6"-O-[(S)-3-hydroxy-3-methylglutaroyl]-isoorientin (12)
Amorphous yellow powder. 
Results and Discussion
Chromatographic studies on the water soluble part of the methanolic extract of fresh leaves of Asphodelus aestivus yielded compounds 1 -12, chlorogenic acid (1), adenosine (2), tryptophan (3), phenylalanine (4), aloe-emodin (5), aloe-emodin acetate (6), chyrosphanol 1-O-gentiobioside (7), and five flavon C-glycosides, isovitexin (8) 
, isoorientin (9) and isoorientin 4'-O-β -glucopyranoside (10), 6"-O-(malonyl)-isoorientin (11) and 6"-O-[(S)-3-hydroxy-3-methylglutaroyl]-isoorientin (12).
The main components of the extract were a series of β -D-glucopyranosides of apigenin and luteolin show-ing a C-C linkage to C-6 of the flavon nucleus (8 -12). All of them were obtained as yellow amorphous solids and the UV data supported their flavonoid structure. The 1 H NMR spectra of compounds 8 -12 showed two singlets corresponding to the protons of H-3 and H-8 in rings C and A of a flavone, respectively (Table 1). All 13 C NMR spectra exhibited a signal between δ = 73.0 and 76.0 characteristic to an anomeric carbon (C-1") of a glucose moiety C-C connected to the aglycone ( Table 2 ). The site of the C-glycosidation position on the ring A in 8 -12 was established to be at C-6 of the flavone moiety by the appearance of long-range 1 H, 13 C-correlations between the glucosyl anomeric proton (H-1") and the carbon signals assigned as C-5 (∼ δ = 161.0), C-6 (∼ δ = 108.5) and C-7 (∼ δ = 163.5) in the 1 H, 13 C HMBC experiments. The NMR signals of the sugar units and the flavonoids were completely assigned from 1 H, 13 C, 1 H, 1 H COSY, 1 H, 13 C HSQC and 1 H, 13 C HMBC experiments.
In addition to common observations mentioned above, the 1 H NMR spectrum of compound 8 (Table 1) showed additional signals of two sets of doublets as an AA'BB' system at δ = 7.92 and 7.85 (each 2H, d, J = 8.8 Hz), due to the protons of H-2'/H-6' and H-3'/H-5' of ring B, respectively. These clearly supported the presence of an apigenin type flavone moiety for 8. The 13 C NMR resonances (Table 2 ) assigned for 8 were also in good agreement to literature values [7, 8] . Based on this observations, the structure of 8 was established as isovitexin.
In the 1 H NMR spectrum of compound 9, the signals of ring B resonated as an ABX system at δ (Table 2 ) of 9 were in good agreement with those reported for isoorientin [7, 8] . The molecular formula of 9 was determined as C 21 H 20 O 11 by NMR data (Tables 1 and 2 (Tables 1 and 2 ) assigned to the second sugar unit indicated the presence of an additional O-linked glucose. Based on the coupling constant of the anomeric proton (J = 7.5 Hz), its configuration was found to be β . The chemical shifts of the ABX system attributed to the ring B were differing from those of isoorientin (9) (9) suggesting a substitution with a malonyl group, which was also inferred from the fragment ions at m/z = 449 [M-malonyl+H] + and 447 [M-malonyl-H] − characteristic of a malonic acid ester [12] .
In the 1 H and 13 C NMR spectra of 11 measured most signals showed signal pattern and shift values matching for isoorientin (Tables 1 and 2 ). Significant differences were observed for the hydroxymethylene protons (H-6"a and H-6"b) of the glucose unit showing a downfield shift of ∼ 0.7 and ∼ 0.45 ppm in the 1 H NMR spectrum due to acylation (δ = 4.43 and 3.96, respectively). Acylation effects were also observed for the C-6" and C-5" carbon resonances of the glucose moiety, which were shifted downfield (+3.7 ppm) and upfield (−1.0 ppm) due to α-and β -effect of acylation, respectively. Two carbonyl carbon signals of a malonyl unit were observed at δ = 167.0 and 167.9. The site of acylation was also supported by a long-range correlation between the glucose H-6"a, H-6"b and the carbonyl carbon of the malonyl moiety in the HMBC experiment. The proton and carbon resonances of the methylene functionality of the malonyl unit were observed at δ H = 3.31 and δ C = 41.5 and showed correlation to each other in HSQC experiment confirm-ing the presence of the malonyl moiety in 11. The use of MeOD instead of DMSO-d 6 as NMR solvent is less suitable, because the proton and carbon resonances for the methylene of the malonyl group can not be observed due to an overlap with the solvent signal (Tables 1 and 2 ). Similar observations were also reported for malonylated flavonol glycosides measured in MeOD [13] . Consequently, the structure of compound 11 was established as the previously not known 6"-O-(malonyl)-isoorientin. 3) and a methyl group (δ = 27.3). These observations clearly suggested that compound 12 was an ester of 3-hydroxy-3-methyl glutaric acid (HMG, dicrotalic acid). NMR data found for the acyl moiety were in good accordance with those reported for similar acylated compounds [14, 15] . Moreover, the chirality of the acyl moiety was found to be S by comparing the 1 H and 13 C NMR data of the compounds having a (S)-3-hydroxy-3-methyl glutaric acid moiety [16 -18] . The downfield shifts observed for the C-6" (δ = 64.1) as well as for the H 2 -6" (δ = 4.36 and 3.93) resonances of the β -D-glucopyranose moiety revealed the similar esterification site as in 11. The site of esterification was also supported by a long-range correlation between the oxymethylene protons of the glucopyranose moiety (H 2 -6") and the carbonyl carbon (δ = 170.5) of the HMG moiety in the HMBC experiment. Thus, the structure of 12 was established as the new 6"-O-[(S)-3-hydroxy-3-methylglutaroyl]-isoorientin. All other isolated compounds (1 -7) were identified by comparison of their physical and spectroscopic data with literature values and by comparison with authentic samples. Compound 1 was identified as chlorogenic acid (5-O-caffeoyl quinic acid) based on its 1 H NMR spectra measured in D 2 O, DMSO and MeOD [19] . Compound 2 was identified as adenosine [20] . Compounds 3 and 4 were identified as L-tryptophan [21] and L-phenylalanine [22] according to their 1 H and 13 C NMR data, respectively. Compounds 5 -7 were identified as aloe-emodin [23] , aloe-emodin acetate [24] , and chrysophanol 8-O-gentiobioside [25] , respectively. Compounds 5 -7 were also isolated from Kniphofia species which is also a member of Asphodelaceae like Asphodelus [24] .
Investigation of the air-dried leaves of A. aestivus resulted in the isolation of the same compounds except acylated isoorientin derivatives 11 and 12, indicating a deacylation during the drying process.
